Development of retinal vasculature in the cat: processes and mechanisms.
Two principal processes can be distinguished in the development of the retinal circulation in the cat. One process, which forms most of the inner layer of vasculature, involves three stages. First, beginning prior to E (embryonic day) 26, spindle cells of mesenchymal origin spread over the inner surface of the retina. Second, beginning at approximately E48, a network of coarse capillaries forms, apparently derived from spindle cells. Third, major vessels differentiate from the capillary plexus, and the capillaries become thinner and more widely spaced. All three stages begin at the optic disc and spread towards the margin of the retina. The other process involves budding of capillary sized vessels from existing vasculature. This process forms the inner layer of vasculature at the area centralis, the outer layer of vasculature, and the radial peripapillary capillaries. It begins between P (postnatal day) 7 and P10 at the area centralis and spreads to the margins of the retina. The radial peripapillary capillaries form at a later stage (P20). The different topographies of the two processes suggest that they are controlled by distinct mechanisms. In the first process, the formation of vessels follows a pattern set by the early migration of spindle cells. In the second process, the vessels form in a pattern determined by the metabolic needs of the developing retina.